Enforced adenoviral vector-mediated expression of HOXB4 in human umbilical cord blood CD34+ cells promotes myeloid differentiation but not proliferation.
Retroviral overexpression of the transcription factor HOXB4 results in a rapid increase in proliferation of murine hematopoietic stem cells both in vivo and in vitro. Therefore, we asked whether transient overexpression of HOXB4 would increase proliferation of human primitive hematopoietic progenitors. Transient overexpression of HOXB4 was generated in umbilical cord blood (CB) CD34(+) cells by a recombinant adenovirus (AdHOXB4) expressing HOXB4 together with the enhanced green fluorescent protein (GFP). Transduced, GFP(+) cells were cultured in serum-free medium containing cytokines that primarily support the growth of primitive hematopoietic progenitors. In contrast to previous findings using retroviral overexpression of HOXB4, we did not observe any increase in proliferation of primitive progenitors or increased colony formation of clonogenic progenitors, including progenitor progeny from long-term culture-initiating cells following adenoviral vector overexpression of HOXB4 in CB CD34(+) cells. However, enforced expression of HOXB4 by the adenoviral vector significantly increased myeloid differentiation of primitive hematopoietic progenitors. Since retroviral vectors generate low and continuous levels of transgene expression in contrast to the high, transient levels generated by the adenoviral vector, our findings suggest that the high levels of HOXB4 expression generated by AdHOXB4 in human CB CD34(+) cells direct the cells toward a myeloid differentiation program rather than increased proliferation.